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6. Pack vegetables only medium 
hard in jars to allow for enough 
liquid.
7. Store canned foods at low tem­
peratures.
8. Process quart jars o f vegetables 
longer than pints.
9. Keep water circulating com­
pletely around the jars.
10. Check for physical evidences 
of spoilage when opened by noting 
the odor of the first steam that comes 
from the boiled vegetable.
More than 2,000 pints of non-acid 
vegetables, tomatoes and meats were 
canned in the hot water bath in an 
effort to find out what effect differ­
ent practices have on the keeping 
quality.
One of the most important factors 
in successful use of the hot water 
bath method is processing time., Sat­
isfactory processing time for beans 
and chard in these tests was found 
to be 2 hours; beef and pork, 3 hours; 
tomatoes, 20 minutes. When acid 
was added before asparagus and com 
were processed for 2 hours, the prod­
ucts kept better than when they 
were processed without acid for 3 
and 4 hours, respectively.
The effect of delay in processing
Canning food  That Keeps
THE HOT water bath method of processing canned foods has been 
given a nod of approval by research 
workers.
Scientists, a bit skeptical that food 
processed in the hot water bath 
would keep successfully, set about 
to study the method. Results of the 
study serve as a guide to homemak­
ers in 1943 as the food situation 
threatens to become even more ser­
ious than in 1918.
Three canning studies* conducted 
at Iowa State College show that the 
hot water bath method is satisfac­
tory, provided these precautions are 
followed:
1. Process foods a sufficient length
of time.
2. Process vegetables as soon as 
possible after gathering from the 
garden.
3. Follow through the canning 
steps as rapidly as possible.
4. Boil vegetables and pack while 
hot into glass jars.
5. Use new caps for non-acid vege­
tables.
♦Material presented in this article is 
based on the following studies in home 
canning: 1: Some Factors Affecting the 
Keeping Qualities of Vegetables and Meats 
Canned by the Hot Water Bath Method, 
by Gertrude Sunderlin with P. Mabel Nel­
son and Max Levine. 2. Indices of Spoil­
age in Home Canned Foods, by Gertrude 
Sunderlin with Max Levine and P. Mabel 
Nelson. 3. Heat Penetration in Meats and 
Vegetables Processed in Glass Containers, 
by Gail M. Redfleld, P. Mabel Nelson and 
Gertrude Sunderlin.
after food is precooked is uncertain. 
But the study showed that the can­
ning process shou ld  be carried  
through as rapidly as possible.
Vegetables allowed to stand a day 
or longer before canning showed con­
siderable spoilage and required long­
er processing time. For example, 
where 20 minutes was long enough 
to process tomatoes canned shortly 
after they were gathered, no time 
less than 35 minutes was sufficient 
to prevent spoilage of tomatoes that 
had been stored 2 days.
The condition of caps and rubbers 
had a definite effect on canned food 
spoilage. No spoilage occurred in 
24 pints of beans that had new alum-
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inum and zinc caps. Twelve pints 
with rubbers used the preceding year 
did not spoil. But when caps from 
jars of beans that had spoiled the 
year before were used on 24 pints, 
and the beans were processed 2 and 
2 y2 hours just as were those with 
new lids, more than one-sixth of 
those processed 2 3  ^ hours spoiled. 
One-fourth of those processed 2 hours 
spoiled. The spoilage occurred de­
spite the fact that the old lids were 
washed well and boiled 5 minutes 
before being used.
Storage temperatures also had a 
decided effect on the keeping quali­
ties of canned beans. Those stored 
at temperatures under 75 degrees F. 
showed no spoilage. But tempera­
tures ranging from 99 to 131 degrees 
F . resulted in spoilage of from 66 to 
100 percent. This indicates that 
sterility was not obtained, but the 
process time was sufficient to yield 
canned food that would keep when 
stored at lower temperature.
The addition of acid to non-acid 
vegetables increased the probability 
o f  their keeping when processed a 
shorter length of time. For ordinary 
home canning, lemon juice is recom­
mended in the following amounts 
and processing times:
Tsp. lem on ju ice 
per pint
Processing time 
Pints Quarts
Asparagus 1 Vz tsp. 2 hrs. 2 hrs.
Snap beans 1 1% 1%
Swiss chard 1 2 2%
C orn 2 2%  3 %
One-fourth teaspoon of soda added 
to a pint of corn as it was heated for 
serving eliminated the objectionable 
acid flavor. The vitamin content of 
com  is so small that the food value 
lost is negligible. Acid flavor was 
not objectionable in other vege­
tables.
Pack Hot
T he second phase of the study 
was a series of experiments designed 
to show how rapidly meats and vege­
tables in glass jars absorb heat.
Different amounts of water, bone 
and fat have only slight influence on 
heat penetration in jars of meat, no 
matter whether the boiling water 
bath or pressure cooker is used. 
Heat reaches the center of the jar of 
precooked meats more slowly than 
o f raw. But cooked meat requires a 
shorter processing time because it is 
hot when the process starts.
To find out how rapidly beef fat
and beef muscle becom e heated 
through, two jars were packed solid­
ly with beef round and two with beef 
suet. The jars were then processed 
in the hot water bath. Heat pene­
trated the jar of beef more rapidly 
than the jar of suet until the melting 
point of suet was reached. Then the 
temperature in the jar of suet rose 
almost as quickly as if it had been 
filled with water.
Vegetables packed loosely requir­
ed less time for the temperature at 
the center of the jar to reach the 
temperature of the water bath or 
pressure cooker than those packed 
solidly. Green beans packed loosely 
in pint jars required 20 minutes to 
reach the processing temperature; 
those packed medium tight required 
twice as long, and those packed hard 
required three times as long.
Swiss chard packed loosely kept 
better than when the jars were solid­
ly packed, and kept satisfactorily 
with a shorter processing time. More 
time is required for heat to get to 
the center of the jar when chard is 
packed tightly.
For heat to reach the center of a 
jar of com requires a longer time 
than for many vegetables because of 
its pasty consistency. A loose pack 
and a high starting temperature in 
home canning of com should give 
best results. Com packed hot reach­
ed processing temperature 30 min­
utes sooner than that packed warm 
or cold.
In general, medium packs are 
more desirable than either loose or 
hard packs in both convenience of 
packing and appearance.
Because longer time is required for 
heat to reach the center of a quart 
jar than a pint, additional time 
should be allowed for quart jars 
when a processing time table speci­
fies pints. Additional time lengths 
suggested are: For beans, asparagus 
and spinach, 10 to 20 minutes; for 
tomatoes, 10 minutes; for sweet corn, 
60 minutes; for beef, 30 minutes, and 
for pork, 50 minutes.
Use of the pressure cooker in can­
ning non-acid vegetables is not the 
sole answer to the spoilage problem. 
The cooker must be operated prop­
erly. For one thing, unless the air 
is let out of the cooker before the 
petcock is closed, a lower tempera­
ture exists in the cooker than is in­
dicated by the pressure gauge. To 
assure complete absence o f air, the 
petcock should be left open for at
least 7 minutes after steam appears.
Looking for Spoilage
A  third phase of the canning 
research dealt with indications of 
spoilage. While chemical, bacterio­
logical and physical tests were used, 
physical evidences indicated spoilage 
more frequently than either of the 
others. Since only physical tests for 
spoilage are practical at home, they 
will be considered here.
Physical evidence was a good sign 
o f spoilage in asparagus, beans, 
chard, tomato and beef, but not as 
good in corn and pork. Of the three 
physical tests—odor, appearance and 
suction—odor seemed to be the most 
common sign of spoilage. In beef, 
however, spoilage was indicated by 
changed appearance in more jars 
than by the odor. Appearance also 
was a good sign of spoilage in beans 
and chard.
Taste was purposely omitted from 
the study, because it is an undesir­
able and unwise test for canned food 
until it is boiled 10 minutes.
Appearance is naturally the first 
home test with these conditions in­
dicating spoilage: (1) Gas produc­
tion as shown by bubble formation; 
(2) bulged caps or broken seals; (3) 
cloudiness of the liquor; (4) sedi­
ment; (5) color; (6) consistency and 
disintegration, and (7) formation of 
patches of growth.
The suction or vacuum, a second 
physical test, was made by quickly 
pulling the rubber from beneath the 
zinc cap with a pair of pliers. A 
sharp sound due to inrushing air is 
taken to indicate a satisfactory vac­
uum. A spurting of the liquid from 
the jar indicates pressure from the 
inside, and an absence of sound also 
is taken to mean an unsatisfactory 
vacuum. When a satisfactory seal 
is obtained, the zinc caps will be 
drawn in by suction due to a partial 
vacuum. Any raising or bulging of 
the caps indicates pressure from 
within, or an unsatisfactory seal.
The third physical test was the 
odor noted when the cap was re­
moved. _
The Agricultural Extension Ser­
vice of any state makes available to 
all the citizens in the state canning 
directions suited to local conditions. 
Following those directions closely 
will prevent spoilage in a year when 
maximum food production and pres 
ervation are necessary.
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